Sixteen new rotational transitions of cyanoacetylene in the ground vibrational state have been measured in the frequency region from 570 GHz to 710 GHz by the Cologne sub-millimeter wave spectrometer. The observed transition frequencies were analyzed together with unpublished millimeter wave data of our group and with the data available in the literature. Precise rota tional constant and the quartic and sextic centrifugal distortion constants have been determined; B = 4549.058224(37) MHz, D = 0.544110(19) kHz, and H = 0.0345(21) mHz.
Cyanoacetylene, HCCCN, a fairly rigid linear molecule, is of great astrophysical interest. The lab oratory spectra of this molecule in the ground vibra tional state were studied intensively by Creswell et al. [1] and by de Zafra [2] in the microwave (MW) and millimeter wave (mmW) region. Recently, in the course of a high-resolution infrared study of the 2v5 band [3] , we have remeasured the ground state rota tional spectra in the sub-millimeter wave (sub-mmW) region, in order to supply accurate rotational and cen trifugal distortion constants which should be valuable not only for the laboratory spectroscopy in the in frared but also for astrophysical observations, partic ularly for molecular line searches.
The sub-mmW spectrometer used in the present work is equipped with backward-wave-oscillators (BWO) made by ISTOK, Russia. For details of the spectrometer see e. g. [4] , A 4.4 m long free-space cell of Duran glass was filled with the sample gas of about 3 Pa. The transmission intensity was measured by a liquid-He-cooled InSb detector. The frequency of the BWO was stabilized by locking to the output of a mmW synthesizer-sweeper by a phase-lock-loop. The accuracy of the measurement is better than ±10 kHz [5] , About ten years ago, two graduate students in our laboratory, Wolfgang Klebsch and Manfred Bester, Reprint requests to Prof. Dr. G. Winnewisser. Fax: 0221 / 470-5162. measured the pure rotational transitions of this molecule in the mmW region by a spectrometer based on phase-locked klystrons and Gunn-oscillators equipped with frequency multipliers. Their measure ments, 13 lines in the frequency range from 218 GHz to 450 GHz, have not yet been published. We have included these data in the present analysis, and also the data available in the literature, i. e. the work of Creswell et al. [1] , of de Zafra [2] , and the recent sub-mmW data of Chen et al. [6] , who measured the spectra between 580 and 1100 GHz by a far-infrared (FIR) laser sidebands spectrometer. Table 1 lists the transitions used in the present anal ysis together with the calculated complete rotational spectrum up to 700 GHz, which is intended to facil itate astronomical line identifications. In the present work, many of the transitions reported by Chen et al. have been remeasured with considerably higher accuracy: an uncertainty of the order of 1 MHz is presently the experimental limitation for FIR laser sideband measurements. Weighted least-squares fits were carried out; the weights were assumed to be reciprocally proportional to the square of estimated experimental uncertainties, which are listed in Ta ble 1. The uncertainty in the present and our previ ous unpublished measurement is assumed to be ± 10 kHz. Four high frequency measurements of Chen et al. were included in the final fit with the assumed uncertainty of ±2 MHz. For the other lines we just accepted the uncertainties quoted in the original pa pers. Accurate rotational and centrifugal distortion 0932-0784 / 95 / 1200-1 f 9 9 $ 06.00 © -Verlag der Zeitschrift für Naturforschung, D-7202 7 Tübingen Cyanoacetylene is a "well-behaved" linear mo lecule as indicated by the obtained sextic centrifugal constant, which is very small. The polynomial expres sion given above converges without any problem for J much larger than 115, which is the maximum J of the present data. Thus we can conclude that the present set of constants is the best one available today to calculate the ground state rotational transitions or ro tational energies of cyanoacetylene for spectroscopic or astrophysical purposes.
Large discrepancies between the observed frequen cies and the calculated ones have been found for the lines measured with the laser sidebands spectrometer, marked with L in Table 1 . They are consistent with the expected experimental uncertainties of the laser side band technique. In comparison, the accuracy achieved with the Cologne sub-mmW spectrometer with phaselocked BWOs is by two orders of magnitude higher in the spectral region around 1 THz.
Interstellar molecular line surveys establish the as trophysical importance of HCCCN. For example in the CSO(Caltech Submillimeter Observatory)-survey (325-360 GHz) of Orion A, the J = 38 -37 transition
